Introduction
In the United Kingdom a joint Building Research Establishment (BRE) (Table 2); definitions for Table 2 are given in Table 3 .
In Table 3 Tp, is the predicted temperature at hour t (°C), T m1 is the measured temperature at hour t (°C), N is the total number of hours in the comparison period.
Cross-correlation analyses were also conducted to assess the phase relationships between the measured and predicted values but it is beyond the scope of this paper to discuss this aspect.
Overall, the enclosure temperature predicted by SERIRES was much closer to the measured air temperature (RMS difference 1.2 K) than the temperatures predicted by either ESP (Rxis difference 3.5 K) or HTB2 (RMS difference 5.7 K). There was no evidence of systematic differences in the SERIRES results; however, the results from ESP and HTB2 diverged dramatically from the measured values during the daytime with peak differences of 7.4 K for ESP and 12.0 K for HTB2.
These differences are very large (internal comfort assessment Table 2 Statistical comparison of measured and predicted air temperatures Table 3 Definitions of quantities for Table 2 demands predictive accuracy to within about ± 1 K); however, because the conditions in the cells were rather extreme, ( (Figure 9 (top) ) and 12.3 K for SERIRES (Figure 9 (bottom) ). through the windows. Of these alternatives, it was only possible to investigate (c) using the PCL data alone since the south-facing vertical irradiances were the only mechanism level parameters measured in the cells.
The analysis indicated that ESP predicted higher incident radiation values than the other two models, both of which used an isotropic sky model (Figure 10) . The difference on 12 May was about 90 W m-2 which, using the model sensitivity to global solar radiation (Figure 8 ), suggests an internal air temperature prediction by ESP about 5.6 K above that for the other models; this is close to the observed difference in prediction at 1300 h of 5.5 K. This seems a reasonable explanation of the ESP predictions. However, it was in fact ESP, rather than the SERIRES and HTB2, which predicted irradiances closest to the measured values ( Figure 10 ). The indication is that the SERIRES and HTB2 isotropic sky models are inadequate but, at least for the PCL cells, this is being compensated for by errors in other parts of the model. Unfortunately, because no other mechanism level was available, it was not possible to pursue the investigation further using measured data for the PCL cells alone. Measured data from other test facilities, or the use of other validation techniques, such as analytical tests or intermodel comparisons, must therefore be used to isolate the internal errors in ESP. For example, to investigate the possibility of errors in the window conduction algorithms in ESP, the predictions of the algorithm could be compared directly with those from dedicated window models, such as VISION (18) or WINDOW 2.0~&dquo;); alternatively measured mechanism level data could be obtained from a window test facility, such as the NBS Passive Solar Calorimeter (20) or the MOWITT facility~2l~. The interaction of empirical validation with other validation techniques is discussed below. 6 
An empirical validation tool
One of the striking results of the review of data sets(3) was the poor level of documentation and in particular the lack of a site handbook describing the test facilities and the data collected. Notable exceptions are site handbooks produced by the NIST (22) and the SERI(23, 24). A site handbook for the PCL data set has therefore been produced which, it is hoped, will act as an exemplar for the documentation of future data sets.
The hourly weather data and the measured air, window and mass wall temperatures for two periods (25 
